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some point during the course of the disease. Within the latter group, stenosis was 
found to be the diagnosis associated with the highest total costs. ConClusions: 
The treatment pathway for low back pain has not been modelled in such a compre-
hensive manner before. However, the model demands detailed data not currently 
available in most countries. There is a need of further data collection to be able to 
provide more reliable estimates for the burden of spinal disease.
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objeCtives: To examine the economic burden and health care utilizations of osteo-
porosis in the U.S. Medicare population. Methods: Osteoporosis patients were 
identified (International Classification of Disease, 9th Revision, Clinical Modification 
[ICD-9-CM] code: 733.0x) from the U.S. national Medicare claims dataset from 
January 1, 2008 through December 31, 2010. The first osteoporosis diagnosis date 
was designated as the index date. One-year continuous enrollment was required 
for all patients pre- and post- index date. Charlson Comorbidity Index (CCI) scores 
and comorbid conditions in the 1-year baseline period were examined. Treatment 
patterns within 60 days post-index date, and health care utilization and costs for the 
follow-up period were analyzed descriptively. Results: A total of 141,833 patients 
(average age 78.1 years) were included in the study sample. Osteoporosis patients 
in the Medicare population were more likely to be female (88.9%), White (88.4%) and 
reside in the Southern U.S. region (38.7%). The average CCI score was 1.80. Comorbid 
conditions were common, including tumor (28.0%), diabetes (25.0%) and chronic 
obstructive pulmonary disease (23.8%). Osteoporosis patients had a high percentage 
of prescriptions for alendronate sodium (12.0%), levothyroxine sodium (10.9%) and 
simvastatin (9.0%) within 60 days post-index date. Health care utilizations analysis 
showed the following results: Medicare carrier (99.4%), Durable Medical Equipment 
(DME, 36.9%), Home Health Agency (HHA, 18.5%), outpatient visits (81.6%) and inpa-
tient hospital (29.6%), Skilled Nursing Facility (SNF, 12.3%) and hospice admissions 
(4.2%) and drug prescription drug claims (part D event) (56.3%). Health care costs 
for osteoporosis patients were determined as follows: Medicare carrier ($4,387), 
DME ($393), HHA ($1,126), outpatient ($10,836), inpatient ($5,728), SNF ($2,363), hos-
pice ($445), pharmacy ($1,736) and total costs ($27,013). ConClusions: Patients 
diagnosed with osteoporosis in the Medicare population have a high percentage 
of carrier and outpatient visits. The current study evidenced that high health care 
utilizations result in considerable expenditures.
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objeCtives: To examine the economic burden and health care utilizations of rheu-
matoid arthritis (RA) patients in the U.S. Medicare population. Methods: The study 
sample was extracted from the national Medicare claims data from 2008 to 2010. 
All patients diagnosed with RA were identified using International Classification of 
Disease, 9th Revision, Clinical Modification (ICD-9-CM) diagnosis code 714.0x. The 
initial RA diagnosis date was designated as the index date. Comorbid conditions 
during the 12-month pre-index (baseline) period, and treatment patterns within 
60 days post-index date were examined. Health care utilization and costs were 
assessed for each Medicare research identifiable file (RIF) for the 12-month post-
index (follow-up) period. Inflation was adjusted to 2010 U.S. dollars. Results: Out 
of the 21,910 identified patients, 74.5% were male and 81.1% White. RA patients had 
a mean age of 76.8 years, and were more likely to reside in the Southern U.S. region 
(37.7%). The baseline Charlson Comorbidity Index score was 2.27. The most com-
monly diagnosed comorbid conditions included diabetes (34.1%), chronic obstructive 
pulmonary disease (29.3%) and tumor (28.2%). Hydrocodone bitartrate/acetami-
nophen (14.7%), levothyroxine sodium (11.7%) and furosemide (10.7%) were the most 
often prescribed medications for RA patients. Health care utilizations were exam-
ined including proportion of patients with Medicare carrier visits (99.0%), Durable 
Medical Equipment (DME, 47.0%), Home Health Agency (HHA, 25.5%) use, outpatient 
visits (79.5%) and inpatient hospital (36.1%), Skilled Nursing Facility (SNF, 12.7%) and 
hospice admissions (4.4%) and prescription drug (part D event) claims (59.3%). RA 
patients incurred significant Medicare carrier ($5,919), DME ($640), HHA ($1,814), 
outpatient ($13,916), inpatient ($7,977), SNF ($2,389), hospice ($457), prescription 
drug ($2,299) and total costs ($35,412). ConClusions: RA patients were associated 
with more Medicare Carrier service use and outpatient visits, in addition to frequent 
comorbid condition diagnoses, which resulted in higher health care expenditures.
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(ra), crOhn’S dISeaSe (cd) and PSOrIaSIS (PS) In POland? reSulTS Of 
MOve TO WOrk (M2W) STudy
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objeCtives: Assessment of productivity loss caused by RA, CD and psoriasis and 
comparison differences in Poland. Methods: The participants of the M2W study 
were consecutive patients with diagnosed RA, psoriasis and CD, in productive age 
(women 18-60, men 18-65), recruited at regionally stratified sample of 89 outpa-
tient centers (rheumatology, dermatology or gastroenterology). 814 RA, 464 CD and 
822 Ps patients with dominantly low or moderate disease activity were assessed. 
Productivity loss was measured using Work Productivity and Activity Impairment 
(WPAI) questionnaire which included presenteeism, absenteeism and overall work 
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objeCtives: Rheumatoid arthritis (RA) is a chronic autoimmune disease character-
ized by inflammation and destruction of the joints. It is associated with decreased 
quality-of-life in its patients, and pharmacological and non-pharmacological treat-
ments are available. The research aims to estimate the economic burden of RA in 
Taiwan. Methods: The National Health Insurance Research Database (NHIRD), a 
claims-based dataset encompassing 99% of Taiwan’s population, was applied. We 
used a micro-costing approach for direct health care costs and indirect social costs 
by estimating the quantities and prices of cost categories. Direct costs included 
surgeries, hospitalizations, medical devices and materials, lab tests, and drugs. 
The costs and quantities of the direct economic burden were calculated based on 
2011 data of NHIRD. We identified RA patients and a control cohort matched 1:4 on 
demographic and clinical covariates to calculate the incremental cost related to 
RA. Indirect costs were evaluated by absenteeism and presenteeism, which is the 
decreased productivity of patients. For the indirect burden, we estimated the rate of 
absenteeism and presenteeism from a patient survey and the average salary from 
official statistics. Costs were presented in 2013 USD (1 USD = 29.65 TWD). Results: 
A total of 41,269 RA patients were included in the database with incremental total 
direct cost of $80,303,920 and indirect cost of $105,320,943. This resulted in an aver-
age incremental direct cost of $1,946 per RA patient. Within direct costs, the larg-
est burdens were associated with drugs ($66,794,948; 83.2%), lab tests ($7,563,247; 
9.4%), and hospitalizations ($3,128,309; 3.9%). For indirect costs, absenteeism costs 
and presenteeism costs were $12,975,857 (12.3%) and $92,345,085 (87.7%), respec-
tively. ConClusions: The economic burden of RA in Taiwan is driven by indirect 
health care costs, most notably, presenteeism. Efficient management of RA can 
improve the health status and quality of life, indeed, reduce the economic impact.
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objeCtives: Juvenile idiopathic arthritis (JIA) is the most common rheumatic dis-
ease in children, affecting 1 in 1000. Treatment is shifting to more costly drugs 
and no recent review is available that summarizes all costs for JIA. We aimed to 
summarize all cost-of-illness studies for JIA. Methods: MEDLINE and EMBASE 
were searched from inception to December 2013, using terms for cost-of-illness and 
arthritis. Review articles were also examined. Studies that were not published in 
English were excluded. Data extracted included perspective, data sources, analysis, 
number of subjects, costs and year reported. Purchasing power parities from the 
Organization for Economic Co-operation and Development were used to convert 
costs into United States dollars and the medical component of the US Consumer 
Price Index was used to convert costs to constant US dollars (2012). Data are pre-
sented as cost per person per year. Results: The search yielded 510 unique studies. 
Nine relevant studies were identified with data from 1,340 patients with JIA. Studies 
were conducted in Europe (n= 5), Canada (n= 2), United States (n= 1) and Turkey (n= 1). 
Five studies surveyed patients’ families; 2 used medical records; 2 used both. Six 
studies reported mean direct medical costs; range: $3,304 to $20,613. Six reported 
mean patient/parent time costs; range: $112 to $5,346. Drug costs were $4,665 to 
$14,850 for studies that included newer biologic drugs (n= 2) versus $353 to $1,158 
for those without (n= 2); direct medical costs were $5,140 to $17,633 for those with 
biologic drugs (n= 3) versus $3,304 to $20,613 for those without (n= 4). There was 
inconsistency in how costs were reported. ConClusions: The economic impact 
of JIA is considerable. Newer biologic drugs impact cost-of-illness estimates and 
must be considered when interpreting this information. Current data largely reflects 
European and North American costs. More research will assist policy developers 
and decision makers.
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objeCtives: Low back pain is a common cause for hospital visits and imposes con-
siderable societal costs and loss of quality of life. However, although many patients 
present with symptoms, the vast majority recover after minimal conservative care, 
while a small proportion requires expensive surgical interventions. The objective of 
this model is to create a framework to assess the cost-effectiveness of alternative 
treatments for lumbar spinal diseases and to assess the burden of spinal diseases 
at different stages. Methods: A generic treatment pathway was constructed based 
on a literature review and iterative interaction with an international expert panel 
of orthopaedic specialists. The pathway starts at the point of clinical presentation 
and follows the patient throughout the course of the disease. The model consists 
of a decision tree structure with Markov cohort models at the end of each branch. 
The model follows patients through a range of health care options and outcomes; 
remittances to specialists, surgery, and persistence or resolution of symptoms. 
Death unrelated to back condition is accounted for. The model was populated with 
Swedish data, complemented with other literature and expert opinion. Results: 
An example of the model’s results is the cost distribution over the treatment path-
way. Of the total simulated cost, 85% is associated with patients who do not undergo 
surgery, with the remaining costs attributable to patients who undergo surgery at 
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Outpatients with CLBP who received at least one acupuncture session in a Korean 
Medicine clinic during the study period were included and followed up for 3 months. 
All patients received regular acupuncture treatments in accordance with the doc-
tors’ discretion. The clinical effects were measured by condition-specific outcomes 
and preference-based outcome. In terms of cost analysis, the cumulative resource 
use for direct medical costs at each research clinic during the study period and direct 
patient data using the self-reported health care utilization questionnaires were 
used. Results: A total of 105 patients were finally analyzed. Significant improve-
ments in condition-specific and preference-based measures were observed after 
acupuncture treatment. An average of approximately $134 per patient was reported 
for direct medical costs in each clinic for one month (8.5 sessions) and $213 for three 
months (13.5 sessions). Other medical expenses related to CLBP were reduced dur-
ing this period. ConClusions: Acupuncture to manage CLBP in general clinical 
practice in Korea, inexpensively improved pain, functional disability, and quality 
of life. The study results are meaningful and consistent with the results of previous 
randomized controlled trials performed in other European countries. A large-scale 
prospective cohort or registry based on practice may be helpful to strengthen the 
evidence of the cost-effectiveness of acupuncture.
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objeCtives: In the treatment of psoriatic arthritis (PsA), switching between alter-
native biologic treatments is common. A cost-effectiveness model was developed 
to assess the impact of placing apremilast, a new oral treatment, prior to biolog-
ics in PsA patients who had failed traditional DMARD therapy, from a U.S. payer 
perspective. Methods: A lifetime Markov state transition cohort model was 
developed which compared two treatment sequences in the base-case: apremi-
last followed by adalimumab followed by etanercept vs. adalimumab followed 
by etanercept. Patients who failed etanercept were assumed to receive best sup-
portive care (BSC) as the last line of treatment. Response to therapy was assessed 
using the Psoriatic Arthritis Response Criteria (PsARC) at the end of the clinical 
trial periods, ranging from 12 to 16 weeks depending on drug. Non-responders 
moved to the next line of therapy. A 16.5% annual drop-out rate was assumed for 
each drug. Treatment efficacy inputs were obtained from a meta-analysis and 
trial results. Drug costs were sourced from 2013 WAC prices, and a 3% annual dis-
count rate was applied to costs and QALYs. Apremilast was assumed to be priced 
at a discount to biologics. Utilities were estimated from HAQ and PASI response 
using a previously published regression equation. Results: The apremilast arm 
provided an additional 2.53 years with a PsARC response and an additional 0.78 
QALYs. Total time spent on the biologics was reduced by 0.34 years and time 
spent in BSC was reduced by 2.85 years. Under base-case assumptions, placing 
apremilast before biologics was found to be the dominant strategy (costs reduced 
by $28,794). Sensitivity analyses indicated that several parameters (e.g. cost of BSC 
and baseline utility) influence the ICER. Similar results were obtained with dif-
ferent biologic drugs in the sequence. ConClusions: Placing apremilast before 
biologics is a cost-saving strategy in the treatment of PsA.
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objeCtives: Osteoarthritis generally affects the joint functions of elderly patients 
causing significant pain and burden. There is no cure for osteoarthritis and treat-
ments tend to aim to alleviate pain and slow the progression of the disease. This 
study estimates the cost-effectiveness of celecoxib for treatment of osteoarthritis in 
China. Methods: The National Institute for Health and Clinical Excellence (NICE) 
developed a health economic model that was adapted to update the relative risks 
of adverse events using data from the CONDOR trial. This study localized the model 
to treatment patterns and costs in China. Comparators included celecoxib and 
diclofenac + PPI. The relative risks for adverse events were taken from the CONDOR 
trial. The base case patient was 55 years old. Treatment cycles were set to 3 months 
and the model ran for 180 cycles. Effectiveness was measured in quality-adjusted 
life years (QALYs). Costs and QALYs were discounted annually at 4.75%. Costs were 
reported in 2013 USD (1 USD = 6.07 RMB). Results: For celecoxib vs. diclofenac + 
PPI, using adverse event relative risks from the CONDOR trial, celecoxib has a cost of 
$3,707 and 8.805 QALYs while diclofenac + PPI has a cost of $3,757 and 8.813 QALYs. 
The incremental costs and QALYs of celecoxib vs. diclofenac + PPI are -$49.45 and 
-0.009 QALYs respectively. The incremental cost-effectiveness ratio for diclofenac 
+ PPI vs. celecoxib is $5,793. Drug costs account for 26% and 28% of the costs in 
the celecoxib and diclofenac + PPI arms, respectively. ConClusions: Celecoxib 
is a less costly alternative than diclofenac + PPI. The difference in QALYs between 
celecoxib and diclofenac + PPI is extremely small and through sensitivity analysis 
may not be significant.
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objeCtives: To estimate the 2-year cost per year in response of biologics for 
Rheumatoid Arthritis (RA) among US commercially insured adults. Methods: 
Adults (ages 18-63) newly initiating a biologic for RA (etanercept, abatacept, 
adalimumab, certolizumab, golimumab, and infliximab) were identified in the 
impairment (OWI) indexes. Additional questionnaires on patients’ characteristics 
and disease activity level, assessed on standardized scales: DAS28, PASI, CDAI, were 
added. Present economic activity (% of workers), presenteeism (time lost due to 
inefficient work), absenteeism (time of temporal absence caused by disease) and 
OWI ratios were calculated for each diagnostic group separately. Results: Of the 
three groups, patients with RA had the lowest rate of economic activity – 42%. 56% 
of CD patients and 57% of Ps patients worked for pay. Furthermore, productivity 
loss measured with OWI was highest in RA group: 43% of work time was lost. It was 
slightly better in CD and Ps groups, OWI amounted to 36% and 35% respectively. 
RA group had the highest absenteeism rate (18%) and also high presenteeism rate 
(27%), Ps group had the lowest absenteeism rate (9%) and the highest presenteeism 
rate (28%), CD group ranked between them with 16% absenteeism rate and 24% 
presenteeism rate. ConClusions: RA, CD and Ps all cause productivity loss, each 
in a different manner. M2W study is a unique national data source for indirect cost 
analysis for RA, CD and psoriasis.
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objeCtives: The aim of the study is to estimate the pension costs (social secu-
rity system in Italy is financed by public expenditure) induced by patients with 
musculoskeletal disorders (MD) and specifically for rheumatoid arthritis (RA), 
ankylosing spondylitis (AS) and psoriatic arthritis (PsA) in Italy, between 2009 and 
2012. Methods: We analysed the database of National Institute of Social Security 
(INPS) for three types of social security benefits: disability benefits, disability pen-
sions (for people with reduced work ability) and incapacity pensions (for people 
without work ability). A probabilistic model with a Monte Carlo simulation was 
developed in order to estimate for MD, RA, AS and PsA, the total costs of the three 
types of benefits. For the estimation of the productivity loss for RA in the 2012, 
economic data (cost of work day) were collected from the databases of the National 
Institute of Statistics (ISTAT) and absenteism data from national literature review 
(Censis, Anmar, SIR, 2008; Leardini 2002; Salaffi 2005). Results: The model esti-
mated a total costs of € 311.534.554 ± € 31.849.117 in the 2009 and € 301.244.287 ± 
€ 33.871.230 in the 2012 for the disability benefits, € 11.163.392 ± € 3.047.946 in the 
2009 and € 10.560.086 ± € 3.079.987 in the 2012 for the incapacity pensions and 
€ 136.473.625 ± € 14.417.893 in the 2009 and € 123.608.660 ± € 13.734.418 in the 2012 
for the disability pensions. The productivity loss for RA in the 2012 amounted 
to € 1.145.377.593 ± € 100.396.928. ConClusions: The most important indirect 
costs in Italy in 2012 was represented by disability benefits (68% of the total cost), 
followed by disability pensions (30% of total indirect cost). A better prescription 
appropriateness and rapid access to innovative treatments (Italy, among the EU 
Countries, is the one with the greatest delay in access) would reduce the costs 
incurred by the social security system accompanied by an improvement on the 
effectiveness of interventions.
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objeCtives: We described the cost of the drug therapy for ankylosing spondylitis in 
the State of Minas Gerais, Brazil. Methods: We analysed data from the Outpatient 
Information System during March 2010 and February 2011 of the Brazilian Public 
Health System (SUS). We applied the probabilistic record linkage to match registers 
of the same patient and performed the analysis under the SUS’s perspective. We 
included patients over 18 years-old with diagnosis of ankylosing spondylitis who 
had begun the drug therapy after March 2010. We classified the patients in groups 
according to the initial therapy in anti-TNF agent users (infliximab, etanercept or 
adalimumab) or disease-modifying anti-rheumatic drugs-DMARD (the reference 
group). The cost was expressed in U.S. dollars. The analyses were performed with 
database manager system mysql and SPSS®19. Results: We indentified 236 anky-
losing spondylitis patients and 979 pharmacy claims. Mean age was 41.1 years 
(standard deviation 12.2) and most patients (70.0%) were men. Approximately 18% 
of patients withdrew the treatment. The total treatment expenditure in the study 
period was U$ 351,504.05; the cost with adalimumab represented 52.3% of this 
value. The estimated annual cost was U$ 117.53 for those who started sulfasala-
zine-DMARD treatment and ranged between U$ 3,251.08 and U$ 6,374.51 for anti-
TNF drugs. The median individual cost was U$ 2,553.90 for patients who initiated 
infliximab, U$ 2,516.44 for adalimumab, U$ 1,406.08 for etanercept and U$ 49.08 
for sulfasalazine-DMARD therapy. ConClusions: The cost of the anti-TNF agent 
treatment for ankylosing spondylitis is elevated. Therefore, the management of 
the public health system faces a challenge to offer an efficient and effectiveness 
patient care considering the limited public resources and the high demand for new 
health technologies.
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a PrOSPecTIve OBServaTIOnal STudy fOr evaluaTIng The cOSTS and 
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objeCtives: To investigate both clinical effects and costs of acupuncture under 
general medical practice for patients with chronic low back pain (CLBP) in 
Korea. Methods: A multicenter prospective observational study was performed. 
